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In the negative H2-and He-glow plasmas with superimposed longitudinal magnetic field, electron temperatures have been measured on the one hand by the method of electric field reversal and on the other hand with Langmuir probes. There is a fairly good agreement between the 7Vvalues obtained by both methods.
Method
If in a cylindrical plasma column with superimposed longitudinal magnetic field ambipolar radial plasma currents to the wall and classical electron-neutral and ion-neutral diffusion can be assumed, the radial electric field Ej_ in the column is given by (see e. g.*) (DeD + j_ electron-and positive ion-diffusion coefficient across the magnetic field; De, D + electron-and ion-diffusion coefficient in the absence of a magnetic field; ne plasma electron density; beb + ± electronand ion mobilities across the longitudinal field; be, b + electron and ion mobility in the absence of a magnetic field; B longitudinal magneitic field.)
In the absence of a magnetic field, the radial ambipolar field is positive, retarding plasma electrons and accelerating plasma ions, since D +. Increase of the magnetic field from zero to higher values causes a decrease of Dej_ and D+± in (1). Since at a given pressure the electron mobility 6e is larger than the ion mobility b+ by a factor of about 10 2 to 10 3 , the electron diffusion coefficient Dei is diminished much stronger than D+± with increasing magnetic field. This causes that with growing magnetic field B the radial ambipolar electric field (1) vanishes at a special magnetic field BT.
For magnetic fields higher than Br, the ambipolar electric field will become negative, accelerating the plasma electrons to the wall and retarding the plasma ions. 
Using the Einstein relation
This formula is only valid for classical ambipolar diffusion across the longitudinal magnetic field.
As an example we calculate BT in the positive column in He. Assuming the parameters p = 0.5 Torr, Ue = IV, T+ = 300 K, b+ p = 8.1-10 3 Torrcm 2 V~1 s -1 , be p = 0.8 • 10 6 Torr cm 2 V -1 s -1 (these numerical values for reduced mobilities will be explained later), we get J5r^3500 Gauss. This magnetic field is much higher than the critical magnetic field, above which helical instabilities set in. In experiments 2 the critical magnetic field in the positive He column for parameters similar to our example has been found to about 1500 Gauss. Recent measurements 3 of the critical magnetic field in the rare gases Ne, Ar, Kr, Xe also show that in most cases the magnetic field for ambipolar field reversal is much higher than the critical one. -Only for 0<#<Z?C classical ambipolar diffusion takes place, whereas at higher values B>BC Kadomtsev-instabilities 4 set in, enlarging the effective ambipolar diffusion with increasing magnetic field by Ex B drift, which tends to drive the plasma electrons radially outwards and to amplify the diffusion.
Thus the method of ambipolar field reversal for determining Te from (5) in the most cases is not available to the positive column, since the magnetic field which has to be applied for the field reversal is too high and lies above the critical magnetic field Bü, where no classical diffusion exists.
In contrast to the positive column, the negative glow is a plasma with very low electron temperatures (f/e<0-l V), so that the characteristic magnetic field BT , where ambipolar field reversal sets in, is much lower than in the positive column. In the nega tive glow at low pressures p<0.5 Torr the condition
is fulfilled, so that electron temperatures can be evaluated from (5) and compared with probe measurements. Up to magnetic fields of 600 Gauss no oscillations in the negative glow have been found from probe measurements.
Experimental

Results
In Fig. 1 a, 
Comparison with Langmuir Probe Measurements
The electron temperatures in Fig. 1 a, b obtained from these electron-and ion mobilities have to be compared with Langmuir probe measurements. The probe measurements have been carried out at different magnetic fields and discharge tube diameters. In Fig. 2 and Fig. 3 Fig. 1 a, b. Magnetic fields, at which reversal of the radial ambipolar electric field takes place and derived electron temperatures in the H2-and He-negative glow.
For a given gas this ratio is a function of R p VDa,\\/D&l, which therefore is the only relevant parameter of Te . of field reversal. Latter results we suppose to give the more correct values, since smallest impurities of the probe surface will cause higher apparent revalues at these extremely low electron temperatures (work function, resistivity of surface layers), when the normal Langmuir probe method is used. At the field reversal method all these disturbing effects do not occur.
Probe measurements of other authors [24] [25] [26] [27] in the negative glow show similar low electron temperatures of about 500 -600 K at higher pressures.
From radial probe measurements carried out at the magnetic field Br, we have found the revalues independent on r, so that the comparision (Fig. 2, 3 ) of probe measurements in the axis and field reversal measurements near the wall is correct.
Our probe measurements of the axial electric field straight show that there is a retarding field for electrons in direction of the anode mV/cm). That means that the plasma electrons do not get energy from the field and can thermalize down to the temperature of the neutral gas («^320K).
Determination of electron temperature from electric field reversal is a very sensitive method in plasmas with low electron temperatures like the negative glow. Since in (5) the inequality b+p^p/Br is fulfilled in all cases, the degree of accuracy for Te-
